The main purpose of this study is to develop a comprehensive scientific issue of ensuring development of local agricultural markets in modern Russia, as well as to identify the main factors that shape the nature of the development of these markets, assess the objective tendencies and patterns of their development, model the condition and project their growth. Synthesized econometric models of production and sales of major agricultural products by undertakings should be seen as a tool for taking management decisions aimed at improving the economic relations and providing the most efficiency of the ongoing policy measures in the region. It should be remembered that in order to obtain reliable results of modeling and forecasting, the synthesized system of econometric equations and predictions derived from them require periodic updating and addition due to changing conditions.
The process of global integration of economic relations is accompanied by an aggravation of processes of regional differentiation, which promotes the emergence of a plurality of specific branches of the evolution of local markets of various sizes, the level of development and the nature of the products traded on them (Tatuev, 2012; Tatuev et al., 2014) . This aspect is fully applicable to the development of local agricultural markets in modern Russia, which are designed to meet the needs of society in products that make up the basis of food of the population of the corresponding regions (Uglitskikh and Klishina, 2014) . At the same time, sustainable development of these markets ensures solution of the issue of national priority -food security of the Russian Federation (Sklyarov et al., 2013) .
Sustainable development of certain local markets in the face of uncertainty and increased risks requires testing of the scientifically-based modeling and forecasting techniques, use of formal methods to identify the main patterns of development and strong trends that allow to objectively consider prevailing economic conditions and changes in market conditions (Skripnichenko, 2011) .
Correct assessment of the objective tendencies, science-based application of modeling techniques and formulation of aggregate forecast scenarios of development are very important for the development of regional agricultural markets that have significant growth potential (Gerasimov et al., 2014) . In this regard, the study of trends and patterns of development of the regional agricultural market is relevant for modern Russia.
Use of forecasting techniques is now a sufficient condition for a stable and sustainable development of agriculture (Tatuev, 2010) . It should consider the objective assessment of the situation in the sector at the regional level, as it affects the efficiency of economic activities of agricultural producers. The methods of economic-mathematical modeling and adaptive prediction are of particular importance in this case, as they result in the ability to correct plans for development of the region in time.
Methodology of simulation of indicators of the state and development of the regional agricultural market
Scientific approach, along with the wording of the general objectives of this study in accordance with the needs of managing the agrarian economy, also requires a description of the methodology used in the process of learning and formalization of the models used to solve the tasks (Bobryshev et al., 2014) . However, methods and models are needed in the methodology of research as tools to develop management solutions, draw conclusions and findings, substantiate strategic plans and event policy. Under the proposed research methodology, the econometric approach to modeling and forecasting of the main indicators of the state and development of agriculture allows to ultimately choose the best option of managerial decision-making and provides the highest efficiency of the proposed activities. As part of the econometric approach, the technique for modeling the main indicators of the state and development of local food markets is schematically shown in Figure 1 . In our opinion, the method of modeling and forecasting of the main indicators of the state and development of the regional agricultural market in more detail can be represented by a sequence of 10 interrelated stages: 1.
Analysis of the current state of agribusiness in the region; 2.
Goal setting, rationale for the development and use of comprehensive econometric model; 3.
Formalization of a system of effective and factor model indicators; 4.
Development of the scheme of structural and logical relationships between the studied groups of indicators of the state and development of agriculture; 5.
Formation of the initial information base of research: establishment of units and a period of observation; 6.
Specification of equations of dependence of a comprehensive econometric model in the context of the studied sub-sectors; 7.
Use of stepwise procedures of selection of essential factor variables for each equation in the system; 8.
Parameterization of the econometric equations of the system using special methods of the parameter assessment depending on the degree of identifiability of the comprehensive model, verification of their practical significance; 9.
Use of the statistically significant econometric models to predict the values of the endogenous variables that characterize the state of the studied subsectors: a) specification of the trend models for the point estimation of the predicted values of factor variables (selected in the equations of the relevant system) for each of the objects of observation; b)
calculation of confidence limits of the forecast that reflect the optimistic and pessimistic scenarios of the projected changes in the indicators; c) calculation of the roundup value of forecast evaluation of effective performance of the system (for North Caucasus Federal District as a whole or for a relevant leading region) as the aggregated result for a set of objects of observation; 10. Analysis of the results of modeling and scenario forecasting of the studied parameters in order to develop a set of measures to stimulate the further development of agribusiness in Stavropol Territory. The use of econometric models allows to better understand the studied processes and phenomena, thereby helping formulate objective conclusions based on the results and build more accurate predictions of the necessary indicators. Thus, the econometric approach used in accordance with the used methodology allows to choose the best option of taking managerial decision, which provides the highest efficiency of ongoing activities in the region.
Formalization of a system of effective and factor model indicators
One of the most important tasks of the specification of comprehensive econometric models of the state and development of the local agricultural market in Stavropol Territory is formalization of a system of effective and factor variables included in the equations. Such a system of effective and factor indicators for the construction of comprehensive econometric models must contain a group of endogenous variables, whose values are determined within the model, and exogenous variables that are external to the model, their values are determined outside the model, and therefore they are assumed fixed.
Since the purpose of the study is to examine the patterns and identify trends in the development of local agricultural markets in Stavropol Territory, we consider it appropriate to single out the following groups of endogenous variables:
group of endogenous variables of the main types of crop production: 31 -level of profitability (loss) of crops, %; X 32 -level of profitability (loss) of sunflower, %; X 33 -level of profitability (loss) of sugar beet, %; X 34 -level of profitability (loss) of cattle gain, %; X 35 -level of profitability (loss) of pigs gain, %; X 36 -level of profitability (loss) of milk and milk products, %; X 41 -production cost of 1 ton of grain, rub.; X 42 -production cost of 1 ton of sunflower, rub.; X 43 -production cost of 1 ton of sugar beet, rub.; X 44 -production cost of cattle gain, rub./ton; X 45 -production cost of pigs gain, rub./ton; X 46 -production cost of milk, rub./ton; X 51 -average price of grain sold across all channels, rub./ton; X 52 -average price of sunflower sold across all channels, rub./ton; X 53 -average price of sugar beet sold across all channels, rub./centner; X 54 -actual sale price of livestock and poultry, rub./ton; X 55 -actual sale price of milk, rub./ton; X 6 -average annual value of fixed assets, mln. rub.; X 7 -current assets, mln. rub.; X 8 -average monthly wage of workers, rub.; X 9 -average per capita population income per month, rub.; X 10 -investment in fixed assets of agriculture, mln. rub.
Defined goals and objectives of the present study, an analysis of the current situation at local agricultural markets in Stavropol Territory, and a reasonable system of effective and factor variables of the comprehensive econometric model allowed to offer structural and logic relationships and interdependence of groups of endogenous variables of production and sales and main groups of exogenous variables. 2.3 Specification of dependencies of the comprehensive econometric model in the context of the studied sectors of agriculture According to the proposed algorithm of research and the constructed system of effective and factor indicators, the assessment of the relationships in the framework of the proposed structural and logic scheme at the specification stage is carried out using multivariate linear dependencies that are appropriate to consider in the form of multiple linear regression equations, which is due to the simplicity of the subsequent interpretation of the results (Gerasimov et al., 2015) . In general, the models of production and sale of main types of agricultural products by agricultural producers of Stavropol Territory can be represented as follows: Grain production 
In accordance with the proposed procedure, it is required to carry out a stepwise selection of significant factor variables in each equation of the system in order to improve their practical significance. The matter is that at the initial stage in the formation of a system of indicators, it included all the possible conditions for the functioning of local markets for crop production. However, the main purpose of constructing comprehensive econometric models is not so much the assessment of the relationships between all selected indicators (both strongly and weakly interrelated with the effective ones) as modeling of the processes and phenomena studied only by the most important factors that have a really strong effect on endogenous variables.
Computational procedures in accordance with the proposed method of modeling and forecasting of the results of operation and development of local regional agricultural markets were performed using the SPSS software package.
Results of the analysis of the current state of agribusiness in the region
In order to identify promising directions of development of regional agricultural markets, we should define the scope of the considered areas of specialization of agribusiness of the region (Tatuev and Bahturazova, 2014) . Thus, the next stage requires consideration of the structure of the regional product of the North Caucasus Federal District (NCFD) in order to identify the leading regions in agricultural production (Sklyarov et al., 2015) .
Analysis of the structure of the gross regional product (GRP) of the NCFD regions and the total GRP of the NCFD shows that all the NCFD regions differ significantly in the structure of the gross regional product (Lescheva et al., 2014) , while all the NCFD subjects give an expressed priority to agricultural production (share of agriculture in GRP of the NCFD is more than three times higher than the corresponding figure in the industry's contribution to the GRP of the Russian Federation). Secondly, Stavropol Territory leads in the volume of agricultural production. It follows that the emphasis in modeling and forecasting of production and sales in the regional agricultural market should be made on Stavropol Territory (Glotova et al., 2014). Assessing the situation in the grain market and its processing in the NCFD, it should be noted that for the period of 2007-2012, the subjects of the federation included in the district have produced more than 10% of grain in the structure of its production in the Russian Federation (Gerasimov et al., 2014) , while the share of Stavropol Territory in grain production in the NCFD is more than 80% (Figure 2) .
The main sellers of grain in the North Caucasus region are agricultural producers from Stavropol Territory, accounting for 68.7% of the total sales volume or 4.53 mln. tons on average over the analyzed period, which is shown in Figure  3 (Trukhachev et al., 2014) .
Assessing the overall situation in the local market of sunflower seeds and products of their processing in the NCFD, we noticed that the average annual production volume over 2007-2012 amounted to 441.8 thous. tons, which is higher than the values of this indicator in the region recorded for 2011 and 2012. (Trukhachev et al., 2015) . However, we cannot convincingly argue about the current trend of declining production of sunflower seeds, because the values of this indicator vary considerably from year to year. At the same time, it is obvious that the main producers of these products are agricultural undertakings and peasant (farming) enterprises (Tomilina et al., 2013) of Stavropol Territory (more than 85% of the production of sunflower seeds in the NCFD) (Figure 4) . Studying the size and structure of the sales of sunflower seeds in the NCFD, we should also note a dominant position of producers of Stavropol Territory in the local market ( Figure 5 ).
Fig. 5. Volume and structure of sales of sunflower seeds in the NCFD
A similar assessment of the situation in the local market of livestock production leads to the conclusion about the leading role of such sectors of the industry as production of beef and pork. Average annual volumes of production and sales of these agricultural products in Stavropol Territory are major contributors to the production and sale of these NCFD products (Erokhin et al., 2015) . Based on the findings, we consider it appropriate to focus on Stavropol Territory in modeling and forecasting the production volumes of beef and pork.
Forecasting the parameters of development of the market of crop production in Stavropol Territory
It is advisable to perform parameterization of regression dependences of production and sales of grains from a set of exogenous variables to produce objective results on the basis of systems of simultaneous equations, which should be built separately for each of the types of agricultural products (Uglitskikh and Klishina, 2013) .
The system of equations resulting from the selection of essential factor variables of the models of production and sales of grain has the following structural form: The value of significance of the Fcriterion (Sig.) shows the probability of error at which it is permissible to reject the null hypothesis and accept the alternative. In statistical studies, there is a common terminology that refers to the confidence intervals of probability. Statements with the probability of error 0,05 p ≤ are called significant; statements with the probability of error 0, 01 p ≤ -very significant; and statements with the probability of error 0, 001 p ≤ -the most significant. Thus, it can be concluded that all Y 11 , Y 12 models obtained at this stage are the most significant.
Building a system of equations of production and sales of grain with high statistical characteristics allows to use the obtained results to predict the values of the endogenous variables.
At the final stage, the obtained predicted values of exogenous and endogenous variables were substituted into the right side of the system of recursive equations, and the aggregated result of predictive values of indicators is determined. Results of adaptive prediction of endogenous variables of the developed system of econometric equations for the production and sales of grain by agricultural undertakings of Stavropol Territory are presented in Figures 5-6 , and the sale prices -in Figure 7 . The system resulting from the selection of essential factor variables of models of production and sales of sunflower seeds has a structural form and is shown below: ... (6) The results for the model (6) follow that the maximum ratio of factor and residual dispersions is observed for the endogenous variable Y 22 (102.53 times), the minimum --for Y 21 (98.65 times). Confidence intervals of probability of error allow to conclude that the dependences of the system of regression equations (6) are the most significant. The highest value of the multiple coefficient of determination was obtained at this stage for the second equation, in accordance with which the sales of sunflower seeds by agricultural undertakings of Stavropol Territory were explained at 91.6% by the variation of the factors included in the model.
Building a system of equations of production and sales of sunflower with high statistical characteristics allows to use the obtained results to predict the values of the endogenous variables. Results of the adaptive prediction of endogenous variables of the developed system of econometric equations for the production and sale of sunflower seeds by agricultural undertakings of Stavropol Territory are presented in Figures 8-9 , and sale prices -in Figure 10 . ... (7) The resulting system of econometric equations is presented as linear models of multiple regression. At that, the data for the model (7) follow that the maximum ratio of factor and residual dispersions is observed in the dependency for Y 32 at 123.25 times, and the minimum -for Y 31 at 104.62 times. The highest value of the multiple coefficient of determination was obtained according to the data of Stavropol Territory for to the equation Y 31 , in accordance with which the volumes of beef production in Stavropol Territory were explained at 92.3% by the variation of the factors included in the model.
Unbiased and consistent estimates of model parameters in the system of equations of production and sales of beef by agricultural undertakings of Stavropol Territory and the high quality of statistical characteristics of the models allow to use the results to predict the values of the endogenous variables. Results of the adaptive prediction of endogenous variables of the developed system of econometric equations are presented in Figures 11-12 , and sale prices -in Figure 13 . In result of the use of the stepwise selection procedures ("inclusion-exclusion") of the essential factor variables, we obtained the structural form of the model of production and sales of pork by agricultural undertakings of Stavropol Territory: 
The resulting system of econometric equations is presented as linear models of multiple regression. At that, the data for the model (8) Results of the adaptive prediction of endogenous variables of the developed system of econometric equations are presented in Figures  14-15 , and sale prices -in Figure 16 . 
CONCLUSION
In result of studying the structure of GRP of the NCFD, we can conclude that all the subjects of this territory give an expressed priority to agricultural production. At the same time, Stavropol Territory leads the market of agricultural products. Agrarian area of agribusiness is the leading sector of economics, agriculture generates 10% of gross regional product, accumulates 13% of total investment and plays an important social role by providing employment for 17% of the population of the region.
With significant economic potential, the territory has the opportunity to address not only regional, but also federal tasks of providing the population with food. Stavropol Territory produces about 9% of grain, 6% of sunflower, 5% of sugar beet, takes 2nd place in the country for the production of wool. According to estimates of various ratings, it is one of the most effective subjects of the Federation by agricultural production. In result of the study, a method of adaptive forecasting of production and sales of agricultural products in the regional market was proposed and tested.
To ensure the sustainable development of local agricultural markets in the current conditions, we propose the following: 1.
Apply the proposed method of adaptive forecasting of production and sales of agricultural products in the local market. 2.
Use software product that allows to analyze the volume and structure of agricultural production at the meso level in automatic mode.
3.
Apply econometric models of production and sales of main types of agricultural products in the regional market in order to predict various horizons of the main levels of the represented indicators.
